Evaluation of the facial soft tissue thickness in a Brazilian in vivo population "facial soft tissue thickness in Brazilians"
INTRODUCTION
There are many ways to identify an individual, depending on whether he is dead or alive. Thus, more specifically for the identification of human skeletal remains, a variety of methods can be used such as DNA analysis and teeth X-rays 1, 2 . Although these methods provide valuable information for forensic scientists in relation to age, sex and body size of the dead, many of them may not be useful.
They depend on the availability of a comparative material, either from police database, dentists or relatives, which can make identification impossible 1, 3 . Facial reconstruction is the last process when identification methods have failed 2 . Based on average values of facial soft tissue thickness obtained in particular populations is possible to obtain an image of an unknown dead, that may allow recognition of an individual.
Detailed information obtained from physiological and osteological analysis of remains such as sex, age, and thickness of soft tissue in a specific population can promote the success of an identification. Data on the soft tissue thickness represent an integral part of the paths to obtain similarity of a face 4 , assuming that cranial morphology is sufficiently distinct and provides an efficient framework for a single facial appearance even when applying average values of soft tissue thickness.
Recently, the number of studies on this subject has increased. Many established methods measure thickness of soft tissues. To this end, some studies used cadavers inserting a calibrated needle in distinct points of the face [5] [6] [7] [8] . Some imaging techniques, used in living people, can minimize the error caused by the soft tissue post-mortem changes when these studies are in cadavers. Taking into consideration that each of these techniques have their own advantages and disadvantages, it can be cited the following: radiography [9] [10] [11] [12] [13] , ultrasound 3, [14] [15] [16] [17] [18] [19] , magnetic resonance imaging 2, 20, 21 , and computed tomography 1, 22, 23 . Furthermore, previous studies have shown that different groups present significant variation in soft tissue thickness, questioning whether data of a population may be applied in facial reconstruction of another with different ancestry 2, 7, 10, 11, 16, 24 . Nevertheless, for the Brazilian population there are studies only on cadavers 9 .
OBJECTIVE
This study intends to compose a database for determining soft tissue thickness and begins with this pilot study, aiming a future facial three-dimensional reconstruction of Brazilians to apply in recognition of skeletal remains as well as to compare its results with other populations worldwide.
METHODS
The sample was estimated using the PC-SIZE 1.1 program (1990) by making use of data source with variable similar to the article Panenková et al. 1 . The calculation was based on the craniometric point malar lower in females and males. The mean and standard deviation were used for this calculation. This variable had a significant difference in the study and leaded to a larger sample compared to other craniometric points also with significant differences. The total number of patients was 101, with 0.90252 of power analysis and considering a 0.05 significance level.
This cross-sectional pilot research studied in a Brazilian North Eastern Population, most precisely in Recife, state of Pernambuco. The sample comprised of 101 patients' images, who sought the radiological clinic of the University Hospital Oswaldo Cruz/ University of Pernambuco over a period of six months. For this reason, patients have not been exposed to radiation only for research. Exclusion criteria were patients with indications of trauma, congenital facial disorders, skin edema, previous surgery or artifacts in CT. Participation was voluntary.
The variables considered were sex, age, height and weight of each person, they were collected at the same time of CT examination. The following formula calculated body mass index (BMI): weight/height 2 (kg/m²). According to others studies 3, 8, 26 , four BMI ranges were considered: thin (BMI < 20); normal weight (BMI = 20-25); over weight (BMI > 25). Ages were arranged into age groups 18-39, 40-59 and 60 years old or more.
In this research, measurements of soft tissue were performed on 20 skull anthropometric points (Table 1 and Figure 1 ). Many of which are standard points most commonly used in the studies found in the literature 22, [26] [27] [28] , ten are in the midline and ten are bilateral. For anthropometric convention, only midline points and the left ones were considered.
A multi-slice computed tomography / GE 4-channel with a thickness of 1.25 mm and slice increment of 1 mm were used in the study, which can provide sectional images in three planes and a three-dimensional object. The images were displayed on InVesalius 3.0 program that provided an adjustment of the position and orientation of head plans and shows skull and surface of the superimposed face.
Measurements were taken perpendicularly to craniometric points according to Vanezi et al. 29 ). The length of facial soft tissue thickness was measured by drawing a line perpendicular to a facial skeleton point towards the soft tissue ( Figure 2 ). The measurements were performed on the monitor using a CT console cursor, with an accuracy of 0.01 mm. All data were recorded on appropriate forms. Points' description is presented in Table 1 and Figure 1 .
The results were expressed in percentages and statistical measures: mean, standard deviation and median. Categories of independent variables in relation to the means were compared using Student t test with equal variances, t-test with unequal variances or Mann-Whitney test in the case of comparison between two categories. F (ANOVA) or Kruskal-Wallis tests were adopted when comparing more than two groups.
In the event of a difference using F test (ANOVA) it was used the paired LSD type for multiple comparisons. And when it was observed significant difference using the Kruskal-Wallis, test multiple comparisons of that test were performed. T-Student test and F (ANOVA) was chosen when there was normal distribution of data in each category.
Mann-Whitney and Kruskal-Wallis tests were used in cases of normality rejection. Shapiro-Wilk test was used to verify the normality of the hypothesis. The assumption of variances equality was performed using F Levene test. The margin of error used was 5%. Data were entered in EXCEL spreadsheet and programs for statistical calculations such as the SPSS ® (Statistical Package for Social Sciences version 21.0) and MedCalc ® (in version 12.5.0.0) were used. After that, the results found in the Brazilian population was compared to others populations worldwide that used the same methodology. The following countries: Colombia 27 , Korea 28 , Africa 23 , China 22 and Slovakia 1 conducted these studies. T-Student test was used in order to compare the data between these populations. The same margin of error was used (5%).
Rev. Bras. Cir. Plást. 2018;33(4):518-527 Table 1 . Description of craniometric points considered in this study (Tedeschi-Oliveira et al. 8 ; Dong et al. 22 ).
Medium-sagittal Points Description
Supra-glabella
The most anterior point of the forehead, above the glabella in the midsagittal plane
Glabella
The most prominent point between the supra orbital ridges in the midsagittal plane Table 2 presents data on sample characteristics. This table stands out that: the mean age was 39,30 years; the distribution by sex with men 61.4% and women 38.6%, the mean weight, height, and BMI were correspondingly 69.90 kg, 1,68 meters and 24,82; the two highest percentages corresponded to those normal weight (57,4%), reported overweight (35.6%) and the lowest to underweight (7%).
RESULTS
With the exception of the distances: lateral orbit, zygomatic arch; supra-glenoid; gonion and supra M2 that had higher averages in females than in males. For the others, the average measures were correspondingly higher in males. However, there is significant differences between the sexes (p<0.05) in the distances nasion, rhinion, midphiltrum, supradentale and lateral orbit (Table 3) .
There were significant differences between categories of nutritional status for the measures: glabella; nasion; pogonion; menton; supraorbital; lateral orbit; inferior malar; supraglenoid; supra M2; occlusal line; sub M2 (Table 4) . Most means grew with the category of nutritional status, with higher measurements among overweighed patients. Tables 5 and 6 show results found in Brazilians compared to the ones in other populations. Table 5 shows several distances with significant differences (p < 0.05) when considering males of each country: Colombians had nine distances; Koreans had seventeen; Slovaks had thirteen; Africans had sixteen and Chinese had eleven distances. Table 6 shows also many distances with significant differences when considering females: Colombians had ten distances; Koreans had twelve; Slovaks had nine; Africans had eleven and Chinese had eight distances. Table 7 shows the differences between individuals overweighed of Brazil, China and Colombia. It shows significant differences in 10 points in Chinese males, nine in Colombian males and 4 in Chinese females.
DISCUSSION
2 . An image of the unknown dead is obtained based on average values of facial soft tissue thickness obtained in particular populations that can allow the recognition of an individual.
This study evaluated soft tissue thickness among a Brazilian population, based in predefined craniometric points using CT scans, aiming to create a population data for future facial reconstructions for identification of skeletal remains. This is important because variations between different populations may be found and may interfere in these reconstructions.
This research found three points presenting higher soft tissue thickness: supra M2, occlusal line and sub-M2. The points that showed smaller thickness were located in the frontal bone (supraglabella, glabella, nasion) and the nose region (rhinion). The rhinion point was the thinner. In agreement to the population compared in this study Colombian 27 , Korean 28 , Slovak 1 , African 23 and Chinese
22
, the greatest thickness of the soft tissue in these populations were also in the cheek region and the narrowest in the forehead and nasal root area.
Therefore, this is the only agreement in view of finding several distances with significant difference when comparing them. The distances found to be different with a p < 0.05 in almost all populations were rhinion; supradentale; infradentale; supra orbital; inferior malar and zygomatic arch. For over weighted individuals the distances found to be different were rhinion; supradentale; infradentale; infra orbital; lateral orbit and oclusal line.
In this study, female's distances in points such as lateral orbit, zygomatic arch; supra-glenoid; gonion and supra M2 had average thickness higher than in males. The other average measurements were correspondingly higher in males. Significant statistical differences were observed between sexes (p<0.05) in distances nasion, rhinion, midphiltrum, supradentale, and lateral orbit. However, based on statistical analysis, only forth of the thickness measurements of the soft tissues of these anthropological marks were significantly different between men and women. The same difference between sexes was found in the Chinese population 22 , men had thicker soft tissue than women in most points of reference, similar to other populations 23, 27, 28 . A study on Slovakia population 1 showed that soft tissue thickness of men's face exceeded females' in 13 reference points, with 9 points with significant difference (p < 0.05). Men showed higher values in points: lower malar, occlusal line and upper M2.
Among the age groups (Table 8) significant differences were recorded (p < 0.05) in measures: midphiltrum; menton; supra-orbital; infra-orbital; lateral orbit; supra-glenoid. According to Panenková 1 , in Slovak population, men differ between the three age groups in supraglenoid point and midphiltrum.
Soft tissue thickness in females differed significantly in the glabella, midphiltrum, supra-orbital and infraorbital. Therefore, soft tissue thickness might be different when comparing age groups.
According to BMI, the measurement with significant differences were glabella; nasion; pogonion; menton; supra-orbital; lateral orbit; inferior malar; supra-glenoid; supra M2; occlusal line; sub M2, with lower soft tissue value when the patient was normal followed by over weighted patients. In Chinese population 22 for both sexes, when considering individuals overweighed, less distances had significant differences when comparing to those with normal weight.
On the other hand, Colombians over weighted males had around half the amount of distances with a significant difference, maybe because this study had a small sample. Thus, it is possible to say that, when comparing populations between them, BMI may be an important variable to consider since the differences tend to diminish as the weight increases. However, since there is only these three populations considering this variable, one of them with small samples da-Silva MMF et al.
www.rbcp.org.br (Colombian/30 individuals) 27 , further studies must be taken in order to study this issue more profoundly.
Some anthropometric points showed significant differences between sex, age groups and nutritional status. Between sexes, men had greater means. Among age groups, there was also significant differences in some distances. In relation to nutritional status, the distances were lower among normal weight and higher among the obese. When considering various populations, soft tissue thickness had significant differences in many craniometric points highlighting how distinct they might be.
CONCLUSION
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